protein [3, 4]. The biuret method used was based upon the ethanolic HCl phosphotungstic protein precipitation of Savory et al. [5] with modifications described by Rice [6]. Diluted human serum total protein calibrator was used for calibration. All the reagents and the calibrator were obtained from Sigma Chemical Co. Deionized water and 150 and 75 mmol/L KCl were used as diluents for the Vitros method when dilutions were indicated. A total of 23 patient urine samples were analyzed with a median concentration of 1.44 g/L and range 0.28 -8.93 g/L by the biuret method. Twelve of these specimens required dilution for analysis on the Vitros analyzer. The results are given in Table 2 .
Detection of ADH2 1 and ADH2 2 Alleles in Fingernails from Japanese, Atsushi Nishiyori, 1,2 * Katsuhiro Fukuda, 1 Itsuro Ogimoto, 1 and Hirohisa Kato 2 (Depts. of 1 Public Health and 2 Pediatrics, Kurume Univ. School of Med., 67 Asahi-Machi, Kurume, 830, Japan; *author for correspondence: fax 81-942-31-7698) Alcohol dehydrogenase (ADH; EC 1.1.1.1.) is a zinc metalloenzyme with at least five classes. Class I enzymes (␣, ␤, and ␥) form homodimeric and heterodimeric isoenzymes, the subunits of which are encoded by the ADH1, ADH2, and ADH3 genes, respectively, and play an important role in the metabolism of ingested ethanol. Among the ␣, ␤, and ␥ enzymes, the largest kinetic differences occur in the three polymorphic variants at ADH2. A G-to-A transition that resulted in conversion of arginine 47 (␤1, encoded by ADH2 1 ) to histidine (␤2, encoded by ADH2 2 ) in exon 3, and a substitution of an arginine 369 to cystine (␤3, encoded by ADH2 3 ) of the ADH2 gene have been observed. We have focused on ADH2 1 and ADH2 2 , as ␤3 has been identified only in Africans [1] . The atypical enzymes involving the ␤2 subunit(s) have a high activity as indicated by V max values [2, 3] , but the significance of ADH2 genotypes in patients with alcohol-related problems is still controversial: Takeshita et al. reported that drinking habits were not significantly associated with the ADH2 genotype [4] ; Muramatsu et al. reported that the ADH2 2 /2 2 homozygote appeared less frequently in nonalcoholic subjects (though not statistically significantly) and that the ADH2 2 allele was present with significantly lower incidence among alcoholics than nonalcoholics [5] ; and Tanaka et al. reported that the ADH2 genotype played important roles in habitual alcohol-intake behavior [6] . The ADH1, ADH2, and ADH3 genes are closely related, and share 94% homology in their coding nucleotide sequences [7] . Researchers have reported methods for the detection of the ADH2 1 and ADH2 2 genotypes with genomic DNA with allele-specific oligonucleotides (ASO) [8] , the dotblot hybridization of PCR product with ASO [9] , PCR coupled with restriction fragment length polymorphism (RFLP) [9, 10] , and direct sequencing of the PCR product [6] . The present communication reports a new rapid inexpensive and reliable method for genotype determination of ADH2 1 and ADH2 2 involving nail clippings.
After informed consent was obtained from 120 healthy Japanese, nails were collected with an ordinary nail clipper cleaned with 700 mL/L ethanolic cotton pad. Blood samples were collected from 20 of these. Between 20 and 30 mg of nail clippings, or the sediment from a 100-L blood sample, in a 1.5-mL microtest tube was mixed with 300 L of 4 mol/L guanidine thiocyanate, 5 g/L sodium N-lauroyl salcosinate, 25 mmol/L sodium citrate, and 0.1 mol/L 2-mercaptoethanol [11] , and was then incubated for 30 min at room temperature. Nucleic acids were extracted with phenol/chloroform {TE buffer [10mmol/L Tris-HCl (pH 8.0), 1 mmol/L EDTA (pH 8.0)] saturated}, and then precipitated with ethanol and sodium chloride. After centrifugation, the pellet was dissolved in 30 L of TE buffer diluted 1:10. One-fifth of the genomic DNA from nail, or one-tenth of that from a blood sample was subjected to 30 cycles of amplification with the following primers respectively; primer MF3: 5Ј-CTG-TAGGAATCTGTC-3Ј; MR3: 5Ј-CCTTCTCCAACACTA-3Ј (Fig. 1A) . These primers were designed as mismatched 3Ј-end nucleotides of the ADH1 or ADH3 alleles for amplifying only the ADH2 allele. The PCR reaction was conducted in a final volume of 25 L containing 6 L of genomic DNA, 200 mol/L dNTP mix, 1ϫ PCR buffer (Nippon Gene), 0.4 mol/L of each primer, and 0.625 U of Taq DNA polymerase, an N-terminal truncated 68-kDa polymerase (Nippon Gene). PCR variables were: 94°C for the first 4 min for denaturation, followed by 30 cycles of denaturation at 94°C for 1 min, annealing at 52°C for 30 s, and extension at 72°C for 30 s. The amplified DNA fragments were digested with MslI and underwent electrophoresis in an 8% polyacrylamide gel, and were then visualized by ethidium bromide staining. The ADH2 1 allele produced a band of 112 bp ( Fig. 1B lane 1) , whereas the ADH2 2 allele yielded bands of 93 bp and 19 bp ( Fig. 1B  lane 2) . We successfully amplified the ADH2 allele in 120 healthy Japanese with the 68-kDa Taq polymerase. However, enzymatic amplification did not always succeed with longer full-length native Taq polymerase. The short 68-kDa Taq polymerase may show higher efficacy under the present conditions. PCR-RFLP in 120 Japanese revealed that 9.2% of them were ADH2 1 /2 1 homozygous, 39.2% were ADH2 1 /2 2 heterozygous, and 51.6% were ADH2 2 /2 2 homozygous. Deviation from the Hardy-Weinberg prediction was not statistically significant. If the ADH1 or ADH3 allele was amplified, then an ADH2 2 /2 2 homozygote could be mistaken for an ADH2 1 /2 2 heterozygote. The PCR products were digested with BsaAI, which cuts both the ADH1 and ADH2, and with BstNI, which cuts both the ADH2 and ADH3 (Fig. 1A) , and no band from the ADH1 or ADH3 alleles (112 bp) was detected (Fig. 1B, lanes 4, 5) in all 47 heterozygotes. These results indicated that the primers M3F and M3R were ADH2-allele-specific under the present conditions, and this was reconfirmed easily with the restriction enzymes BsaAI and BstNI.
Furthermore, in the 20 individuals from whom a blood sample was obtained (two of whom were ADH2 1 /2 1 , nine ADH2 1 /2 2 , and nine of whom were ADH2 2 /2 2 ), each ADH2 genotype based on nail clippings was completely consistent with that based on a blood sample.
In conclusion, (a) nucleic acids were successfully extracted from nail clippings by the present guanidine method, which was improved from the previous one that had succeeded DNA extraction even from manicured or smudgy nails without contamination due to using a nail clipper [12] , (b) the ADH2 genotype was detected with complete specificity by the present method, and (c) nails may be a suitable material for DNA analysis with PCR in a population study, not least through ease in obtaining informed consent from the study subjects.
